Unfolded H2b asialoglycoprotein receptor subunit polypeptides are selectively degraded within the endoplasmic reticulum.
When expressed alone in fibroblasts, approximately 80% of newly made H2b subunits of the human asialoglycoprotein receptor are retained and degraded in the endoplasmic reticulum (ER), whereas about 20% reaches the plasma membrane (1). Thapsigargin, an inhibitor of the ER Ca2+ ATPase, blocks ER folding of the H1 (2) as well as of the H2b subunit, prevents maturation of H2b, and accelerates ER degradation of newly made H2b. The secretory pathway is normal in thapsigargin-treated cells, as monitored by maturation of the vesicular stomatitis virus G protein. The protease inhibitors TLCK and TPCK block the first step in ER degradation of H2, an endoproteolytic cleavage just exoplasmic to the membrane-spanning domain. In protease inhibitor-treated cells, the approximately 80% of H2b that would normally be degraded remains in the ER; as judged by migration on nonreducing SDS-polyacrylamide gel electrophoresis this H2b is improperly folded. Thus, incorrectly folded H2b is normally subjected to ER degradation. In the presence of thapsigargin H2b cannot fold properly and is degraded within the ER. The preferential ER degradation of misfolded or unfolded membrane proteins demonstrated here, functions as a step in ER quality control.